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The Cane Toad, Rhinella
marina
Asian Black Spined Toad, Duttaphrynus melanostictus, 
Toamasina Port, Madagascar, 2014
American bullfrogs, Lithobates catesbeainus
THE MOST COMMON INVASIVE AMPHIBIANS
African Clawed Frog, Xenopus laevis
Asian Black-spined Toad, Duttaphrynus melanostictus, 
Toamasina Port, Madagascar, 2014 (Kolby, 2014).
GLOBAL CHALLENGE ON INVASIVE ASIAN BLACK-SPINED TOAD
a) Map of insular Southeast Asia depicting the range of Duttaphrynus melanostictus. Gray-
shaded islands represent native range of D. melanostictus, red-shaded islands represent 
known introduced areas (with the year of introduction for some), and blue-shaded islands 
represent the range of Varanus komodoensis. Yellow dots represent sampling localities for 
genetic analysis.
(b) A D. melanostictus from Lombok Island. 
c) Range of spatial niche model from  Reilly et al., (2017)   
(d) A V. komodoensis from Komodo Island
(d)
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PART A: TRACING THE ORIGIN OF Duttaphrynus melanostictus IN TAIWAN 
Hong Kong Port
Saigon Port, Ho Chi Minh City of  Vietnam
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4 major dispersal hypotheses of D. melanostictus
1) The species originates from South 
East Asia (SEA) and it is invasive 
in Taiwan as a result of human-
induced dispersal, 
2) the species originates from South 
East Asia, and dispersed over land 
bridges, 
3) the species comes from the 
Chinese mainland through human-
induced dispersal, 
4) the species originates from the 
Chinese mainland, and dispersed 
over land bridges during glacial 
maxima. 
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MATERIAL AND METHODS
Isolation by Distance 
(IBD) - Mantel Test
Bayesian inference of  
phylogenetics
Nucleotides substitution Model 
test
Haplotype networks 
computation
Partition Finder 2.0
J Modeltest 2.1
Maximum 
parsimony 
approach: 
DNA SP ver 5.0
PopART ver 1.7
Loci gene Exon 
position
Intron 
position
mtDNA COIII 1-51 -
ND3 52-332
NuDNA SOX9
POMC
Geneanology
Mr. Bayes
• Four chain ran for 
10,000,000 generations 
using default priors.
• Tree sampled every 
2,000 generations
• 25% of  tree discarded 
as ‘burn in’.
Geneious ver 11.0.4
Clustal W2
We aligned our 22 
sequences of COIII-
ND3 with 202 
sequences from 
Wogan et al. (2016) 
Best fitted substitutional
model for ND3 alignment 
is GTR + I
a) Haplotype networks
Median joining network of  tRNA Gly-ND3 
mtDNA fragment from  221 individuals of  
D,melanostictus.
RESULTS AND DISCUSSIONS
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PHYLOGENETIC ANALYSIS
Bayesian tree inferred from tRNA Gly-ND3 mtDNA fragments isolated from 224 individuals of  
D. melanostictus
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Natural and unnatural dispersal of D. melanostictus from China 
and Hong Kong to Taiwan
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1) The species originates from South 
East Asia (SEA) and it is invasive in 
Taiwan as a result of  human-
induced dispersal, 
2) The species originates from South      
East Asia, and dispersed over land 
bridges, 
3) The species comes from the Chinese  
mainland through human-induced 
dispersal, 
4) The species originates from the 
Chinese mainland, and dispersed over 
land bridges during glacial maxima. 
Natural and unnatural dispersal mechanisms
PART B: TESTING ISOLATION BY DISTANCE (IBD) 
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ISOLATION BY DISTANCE (IBD) 
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Taiwan 0
South-eastern China 807.46 0
China Island 1,346.71 601.81 0
China border 2,145.94 1,353.06 995.67 0
Southeast Asia-I 2,093.73 1,298.79 767.60 537.00 0
Southeast Asia-II 1,941.27 1,289.90 731.29 1,341.20 839.06 0
Southeast Asia-III 2,995.58 2,305.74 1703.72 1,751.58 1,309.24 1,014.40 0
Africa 9,118.77 9,113.63 7,763.46 7,155.85 7,164.49 7,252.14 6218.86 0
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The geographical distances (km) between 8 populations of  D. melanostictus
Regression coefficient (bY1)  : 0.000389
Correlation coefficient (rY1)    : 0.690049
Scatter plot of  Slatkin’s linear FST and Geographic distance. There is correlation between 
geographic distance and genetic variation for 8 populations of  D. melanostictus. Nearby 
populations tend to be genetically similar  than expected by chance and genetic distance 
increasing
P = 0.002
p-value < 0.05
MANTEL TEST
CONCLUSION
Asian Black-spined Toad (D. melanostictus), REPUBLIC OF KOREA: GYEONGGI: Gimpo (37.642314°N, 
126.646957°E, WGS84; 3 m elev.)
6 October 2013.
Frog team members of Laboratory of Animal Communication, EWHA
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